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Introduction
example Di Baldassarre et al., 2013a) focus mainly on catchment hydrology as well as associated long-term 4 response of human actions, such as incorporation of changes in demography, technology and society. 5 Nevertheless, short-term social aspects as one of the central points of societal adaptation are less well studied 6 (Keiler et al., 2005 ), but play a major role in social-hydrology with respect to an assessment of human-7 environment interaction. The conceptual models, however, are so far relatively simplistic to mirror individual 8 responses and coping capacity. As such differences within a society, especially between rural and urban areas as 9 well as with respect to different flood types and frequencies still remain fragmentary. Additionally, there is also 10 evidence that sub-regional differences play an important role in the use of adaptation strategies at household 11 level (Higginbotham et al., 2014; Thaler and Priest, 2014; Thaler and Levin-Keitel, 2016) . Acknowledging these 12 findings, our paper explores differences in risk perception and individual response to flood risk management 13 strategies within two different sub-regional areas. Actions undertaken across urban and rural farming populations 14 characterised by different socio-economic conditions and affected by different flood hazard types are studied, as 15 well as their different response efficacy in flood risk management. This paper also links management options 16 assessed by individuals who belong to at-risk communities with direct experience of floods in previous years, as 17 well as the demographic profile of these individuals in terms of employment status, education level, and gender. 18 These variables -which focus on social behaviour and adaptation in flood risk management -play a central role 19 in the current socio-hydrology debate, but are so far repeatedly missed in the literature (Gober and Wheater,  20 2015; Loucks, 2015). Therefore, a further step for including individual responses and coping capacities in socio-21 hydrology models is made. 22
Coupled human-environment interaction in flood risk management 23
It is widely acknowledged that floodplains have always been attractive settlement areas, and, as a consequence, 24 people and assets are at risk of flooding. Dynamics behind the spatial and temporal pattern of exposure and 25 vulnerability are dependent on the spatial extent of flood hazards threatening societies, in particular their 26 magnitude and frequency, as well as on the socio-economic changes within society (Keiler et al., 2010) . While 27 hazard assessment has a long tradition, the assessment of exposure and the quantification of vulnerability are 28 more recent concerns in hazard and risk research (Merz et al., 2010) . Some aspects of research in hydrology, 29 such as the impact of highly destructive processes on buildings (Mazzorana et disciplinary approaches in science and humanities. Nevertheless, concepts of mitigation and adaptation may 33 remain fragmentary with respect to the optimal level of protection of exposed societies or elements at risk. 34 Moreover, most analysis has so far been based on a static approach and neglect long-term as well as short-term 35 dynamics in hazard, exposure and vulnerability (Fuchs et al., 2013 In this paper, we selected two different sub-regional areas in Greece characterised by two different types of 19 flooding: low onset river flooding in the Evros catchment and rapid flash flood hazards in the East Attica region. 20
Apart from these two different flood types, the selection of the study sites was made because of their contrasting 21 socio-economic characteristics. 22
The river Evros is one of the largest in length of the Balkan peninsula. The total watershed area is 53,000 km 2 
23
with 320 km river length and an average slope of 0.77%. About 66% of the total surface area is in the Bulgarian 24 territory, about 28% in the Turkish territory and about 6% in the Greek territory. The Greek part of the river is a 25 rural area of about 3,300 km 2 with a population of 85,000 concentrated in few small towns and villages. We conducted a questionnaire survey between June and November 2012, based on a door to door survey, with 46 flood victims in two different sub-regions in Greece. In total we selected 312 interviewees, 155 respondents from 47 the East Attica study area and 157 interviews from the Evros study area. 48
Based on a pilot study in East Attica (Karagiorgos et al., 2016b, c), the core of the survey was formed according 49 to the following key questions: (1) socio-economic circumstances about the interviewee (such as gender, current 50 job position, education, etc.), (2) social vulnerability (such as local embeddedness in the communities, social 51 networks/social capital, household structure, etc.), (3) the impact and experience of the past flood events as well 52 as about compensation, (4) risk constructions and awareness, and (5) responsibilities in flood risk management. 53
The questionnaires were distributed in the research areas by researchers trained for this survey. The distribution 1 of the questionnaires was based on geographical criteria in order to represent the research areas. To provide a 2 good spread of answers, pre-coded and prompted nature with a meaningful Likert-type scale were used. Data 3 were analysed separately for the two research locations (rural and peri-urban area) using SPSS (Statistical 
Causation belief 22
We asked the interviews for the main roots of past flood events. whether they were seriously affected in the past. One should expect that people who were evacuated should 34 report perceiving the risk significantly higher than those who were not evacuated. In neither region, however, 35 there was a significant difference between the evacuated and non-evacuated clusters with respect to risk 36 perception (Mann-Whitney U tests: affected and non-affected people, p = 0.453 for Evros, p = 0.489 for East 37 Attica). All the respondents in Evros and the majority in East Attica (53%) answered that they believe that a 38 flood will happen again; from these respondents 69% in Evros and 63% in East Attica believe that a flood will 39 happen in the next year, while 31% in Evros and 13% in East Attica believed that a flood will happen in the next 40 two years. Risk communication processes embedded in local hazard knowledge (mainly from elderly people and 41 flood experiences from neighbours and friends) and to a lesser extend also directly from the government through 42 official training and information initiatives were the main reasons that respondents were aware of living in play a much stronger role in the rural area of Evros compared to the semi-urban area of East Attica. In the latter 26 case study, citizens were usually less likely involved in professions or skilled to response adequately and quickly 27 to flood hazards, which typically can be found in rural areas. A key reason is the lack of relationship between a 28 national authority dealing with flood risk management and flood victims with the outcome that flood victims 29 take over the strategy of fatalism and blaming instead of increasing willingness to take precautionary measures 30 (Harries, 2008 (Harries, , 2012 . In particular, Tables 5 and 6 encourage this argument that in fact the public government 31 has to lead the responsibility for the Greek flood risk management system. Main reasons for the low willingness 32 are the low number of damages in the past (for East Attica see also thought strongly that the state should pay). The Mann-Whitney U test for the difference in ratings between 47 evacuated and non-evacuated people gave p = 1.000, both for Evros and East Attica. These results were in 48 straight line with the question of which flood risk management strategy should be followed. They also showed 49 that lay people indicated a strong tendency to hard flood defences, such as building new dikes and embankments, 1 which were thought to be more effective than non-structural flood risk management concepts, such as an 2 improvement of the local land use management plan or individually preparedness (see also The increasing impact of human activities on hydrological dynamics has led to a growing interest in the study of 11 socio-hydrology (Di Baldassarre et al., 2015). Focusing on such human-environment interaction, the findings 12 within the presented study contributed to advance the understanding of risk management and preparedness in 13 flood risk management, with a particular focus on two different types of hydrological hazards in a Mediterranean 14 environment (Table 8 knowledge. In particular, the Evros respondents showed main concerns mainly against upstream conflicts with 28
Bulgaria; instead of individual responsibility. This behaviour get intensify by the social institutions and 29 organisations (Kasperson and Kasperson, 1996) in the Greek flood risk management policy. Consequently, the 30 citizens of Evros were blaming the neighbourhood country instead of increasing their own resilience capacity at 31 local level. Further, in contrast to Harries (2013), fatalism played a much stronger role in the rural area of Evros 32 compared to the semi-urban area of East Attica, where usually citizens were less likely to be involved in 33 professions or gained protected skills to response adequately and quickly to flood hazards; which we usually can 34 find within the rural areas. A key reason is the lack of relationship between national authorities dealing with 35 flood risk management and flood victims with the result that flood victims take over strategies of fatalism and 36 blaming instead of increasing their willingness to take precautionary measures (Harries, 2012 (Harries, , 2013 . 37 A central reason is the historical socio-economic development of the area as a periphery border region with 38 strong state support in the past decades. In addition, the results showed that with respect to the perception of the 39 hydrological environment, a surprising 32% for Evros and 39% for East Attica thought that their environment is 40 not at all dangerous. Nevertheless, all the respondents in Evros and the majority in East Attica (53%) expressed 41 their believe that flooding will happen again. On the other side, a correlation between age and perception of the 42 hydrogeological environment was found to be insignificant; people did not seem to have more accurate 43 perceptions for the environment they live in as they age. Many respondents did underestimate the hazard 44 associated with flooding, both in the rural area with periodical flooding, and in the urban area with flash floods. 45
Nevertheless, for many individuals within the study areas the recent events were still vivid within their 46 memories, which has been described as availability heuristic Kahneman, 1973, 1974 Helgenberger, S., Hollaender, K., Jacobsen, L., Jaervelae, M., Laessoe, J., Oberthuer, S., Avelar, D., Brand, U., 
